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ABSTRACT 

PURPOSE: To form a high-resistive impurity region (HRD or lightly doped 
region) in a source/drain region in a self-aligned manner. 

CONSTITUTION: A mask 106 is left on the upside of a gate electrode 105, and 
a first porous anodized film 107 is made to grow on the side face of the 
gate electrode 105 by a comparatively low voltage. A gate insulating film 
104* is etched using this anodized film 107 as a mask. A second 
barrier-type anodized film 108 is formed on the side face and upside of the 
gate electrode 106 by a comparatively high voltage, if necessary. The first 
anodized film 107 is selectively etched. When an impurity doping process is 
carried out, a region under the gate electrode is not doped with 
impurities, and regions near the gate electrode 105 are turned into 
high-resistive regions 111 and 112 of low impurity concentration. Regions 
apart from the gate electrode 105 grow into low-resistive regions 110 and 
113 of high impurity concentration. 
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«^rl«il^©l£*«0*«fiii*n*. «T©«aJT«ffittS4 
0 4©JPS£8 0 0 Ait5, 

[0 0 2 7] Lifcj&toT. 04 (A) CSTJ:5C. £ 
«©y-f hnW.4 0 1 ©ftfi|icKS&fl:<ft4 0 2 (0 
1.10 8tC*fJfc) ©J¥£ (0"J;Lfcf 8 0 OA) )&*ffittJB 

4 o 4 ti^sg©ff$T*ntf, ta<J:^t*y'f h*®4 

0 1 ©JffigC4 0 5 £ii&ffita^M#lffi^4 0 7 ©SBC 4 0 

(B) ©«fc3KJWraMfc«4 0 2©JPS*«. ^tJx.^3 0 
0 0AtfllttJi©»S8 0 0 A«fc0*eft«^fctt. y 

■f h*n©ssgB4 o 5 iiis;&m^m.<tomm<Di&%i4 o 6 

*»infct7t5'h«ii:ft«. i^(C04 (C) ©«t5 

K:»«R<b«i4 o 2©jssa*/ha<ftft«:. y-r 

3.©^-— 04 (D) ©.fc^t-y 
-f MI4 0 1 ©HH»c»S»'fk«*«#«ELft«r»«l|-e 

[0 0 2 8] -«:»C^-7-fe-y httjBTtt. i£^|fi]'J-^ 
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B*©lWWKffl«r»6tl*TFT (IfTFT) ©±5 
Tt^£. L^L&#£>. HRDO)Sg5T^^Lifc*-y h 

[0 0 2 9] A-77^tlOfc«)t«±EroJ;5 

£©fcfc, *#&««HB»ffirt©B:£S 

xo^iaiHisstt)^ne.nsTFT (k^-ivn*— tf 

T) fcfcLTtri*. ^^t^ffl-T-5TFT^gI4 (A) 

- (D) OUtnofcOtTS^It TFT©fflj£{Cj; 

[0 0 3 0] 

T. £& (3 — ~>^7 0 5 9. 3 0 OmmX 4 0 0m 
mfeL<«l 0 Ommx l 0 Omm) 10 1±tcTffi^ 
{fcM 10 2 tLTf$ 1 0 0 0-3 0 0 0 AO&-ffc]£gl 

£?««>-5fctt. TEOSS^XvCVDffiTiWJf-* 

[0 0 3 1] ■€■©», ^7X7CVDft*LPCVDtt 
tioT#**a*KS 3 0 0~ 5 0 0 0 A. »SL< 
tt5 0 0- 1 0 0 0 A±tt«U ;ift£, 5 5 0—600 
*C©a7C*B»k:2 4«PWi*«UT, fS*fcHtbi&fc. 

fl/T, JI©«fc5fcLTIISIMtSl*fcS*ffltS/^-:=: 
>^LTftttI«10 3*Mlfc. 
XA7^ffil:ioTf$ 7 0 0-1 5 0 0A©Htas 
Kl 0 4 5MLfc. 
[0 0 3 2] ^©&. i^ElOO 0A~3/im©7f5 

— "^A (lwt%OSi, =fcb<«0. 1~0. 3wt 

%©s c u*>s?^a) *fttr) fltsm^e-A** 

h WTs V (WAH JgMJ&teS!. OFPR8 0 0/3 
Ocp) 5:Xtf>n-hj*{'J;oT^fi£Lfc. 7*hl^ 

KojgjsittjK:. mmmitmz^-Dxm^ 1 o o~ 1 

0 0 0 A©Kfc7JP5 = tfA«&*Hi;:»fifcLT;fe< 

Biiftig c6ht. n«Rte<n &mw © & c 

t7^5n-7Al^-r>^LT t 7Jl/$-£Afil 

<h— i&izj: is. y-r htsi o 57x^11 0 

6£Lfc. (01 (A) ) 

[0033] zzizz-tuzmmm^-cmmzmcTWiW. 

IKfcU J¥£ 3000-6000 A. J¥£ 5 0 



0 o AofiMiStfkft i o 7 nsttte«, 3 

ft. StK^OKttTKaSFttSffll'iTfeil&ti. 10-3 0 

v©-je«8ssy-f h«atwanmttj:^. 

T«pH=0. 9-1. OOya^tii (3 0t) t 

Tii^iovtu 20-40^ mmmitisfzo m 

mmm<DB £ ttfiftSBfcftM K «k -a TfW» L/feo (B 

1 (B) ) 

[0 0 3 4] ^©&. K^-rx^^teKckoTiHfc 
&3RJR1 0 4£x->3 : ->yLfc:„ dOXy^^KiSH 

«S^14X y ^ > £f ©EJStt-f t>l7f>^ : &-Kt 
*>=k^. fciEU J£*£iMtJ£*©»Rit«-t-#K** 

ltcf 4 s«frfttfiiwaft«ttiyf>i'sn 
r\ t(ts$ii 0 4®wi7f>^n5. 
grimmMmk® i o 7 ©T©«flai*K 104' «x 
y5 i >^*n-fKaofc. (Eii (o > 
[0035] mz. num.Mm^\z^x. y-r h« 

Wt. ffltmnfcpH=6. 9-7. 1©X^>^ 

j^-^?/^^?^^^^. SF*©»flHiiot: 
ffi^cDSfict 0 fii^tfJilfffcRffcJJ&W* Sftfc. c © 
&». y-f N««©±ffi:fe«fctf«®fcAU^a!©»«K 
fl:*l 0 8jWBJ«£*lfc. ^Sftte^l 0 8©JP£teEP 
UrttfiEfctfcfclU EP*0*JE*U 50VT2 0 0 0AO^ 

«»ft*«j«j«$nfc. mmmtmi 0 sojsstenu 

y^O***C«fc-3Tft«Lfc3&», 3 0 0 0AK±Off 
*©»«*'fb»*»*K:tt2 5 0 VfiU:©M«ffi**jB.S 
T&O. TFT©#ttlcS^S^S^-r©T3 0 0 0 A 
6tTOJftS.fr* #HS£#ITte8 0- 

1 5 0Vm#$t, ^Stt^^Wbl 10 8© 
JPSKJ:T3T*flE£a*?Lfc. (01 (D) ) 

[0 0 3 6] *©«, ttgfc. Kft. lBBft©fi»tJHr»T 
mStttettl 0 7 £x^>i7*Lfc„ C©X-y^>^T 
ttl^Sftte^l 0 7©*)J«X5/5 i >i/ , Sn, X.y?>if 
l^-htt*5 6 0 OA/^TSofc, ^©T©y-f h*6» 
1104' «■€■©**»# Life, fit. K-fcf 
>^ffi(C«toT. TFTOfSttJll 0 3fc. y-fMi 

crfcto-fey-r h*st^©jiia©i^isi?teJM) *s=k 

AU {gfitaT^m^ (V-X/f-'H >«*) 1 1 
0, 113. igfifciTM^I®^ 1 11.11 2&Mf8.L 
tzo h*-e>y^/Xi:LTtt7*X7^ > (PH 3 ) $r 

m^fztztb. NS©TM^ffi«t7iofc. pmo^m®} 

«««r»J*r*Ktt^3P7> (B 2 H 6 ) *K-lf>y 
^fXtL-TJlt»n««tV». h*-Xa«5 X 1 0 14-5 X 
10'5cm-2. JPiSx^;^— ttl 0-3 0 k e Vil 
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ft. -€"©&, K r V— tf— (j£fi 2 4 8 n 
m. /W**2 0 n s e c) *JS»LT. SttJi+fci* 

[0 0 3 7] SIMS (r^t>IlMft) oi&m 
I«iio. l i3©^M«igliixio 
20~ 2 X 1 0 21 c m-3, 1 1 1 . 112TIJ1X1 
0l7~2X 1 Ol8cm-3T^ofe. h* — X*»3fTK, 
HU#tt5x 1 0l4~5X 1 Ol5 C m-2, fttli2X 1 0 
13~5X 1 0l4 C m-2T^ofc. £©jg^«y-f 
§104' ©W&SKJ;oTfcfce>£*lfc<Z>T<&:3T> — 

**fc»«tt«Dfc©«fcD0. 5~3fif**<fc*. (01 

(E) ) 

[0 0 3 81 ft&K. £9£j||R]ttIMfe 1 1 4 i IT, 

CVD*£{C«fcoT®tft;33lfffil£JP3 3 0 0 0Aj£ffcL 
fc. TFTCDy-7/FH >tca>^^ h*— JU^i® 
J&L. T^Sx^lESS • til 1 5. 116SML 
fc. $6IC2 0 0~4 0 0t:Tr*^7--;i/$:*3C:^:o 
7c. ^±fCd;oT. TFT^USnft. (01 

(F) ) 

[0 0 3 9] HltiSL&fffiSffl^T, 1 #C©X«± 
fcMR©TFT£#fifcLfc0l£B5 (A) d© 
«TIJTFTHTFTl~3©30JMl/fc„ TFT 
1 * <fc 2 »J H 7 -f / \* - T F T £: L T ft ^ 6 *i -5 1> © 
T. HI ©MSttfttt 10 8 5 0 1. 

50 2®f$^2 0 0~1 00 0A, 0>Jx.«5OOA© 
Jl^tOiU y-f h««i:KJaS[«* (HR 

D) 35**— /t-5 7^ia*±5CLfc. HTftt. TF 
T 1 CO KH >iTFT 2«5V-Xi*IHI:««I/. 
Sit, TFTlffly-X^Sil, TFT2©KW> 
**«fc»l*LT, CMOS-f>;t-^ift5J:5l:i 

«fc ^ & c m o s m © mss i -r n «<t v ». 

[0 0 4 0] TFT3(ffliTFTiLTffll^ 
tl3fc©T&0. »SKfl:*5 0 3*2 0 0 0AtJ*< 
LT, (04 (B) \Zttfo) ib. »J- 

i7ttSS*«J*iJLfc<, TFT3©y-VKW>tgO 
— ^J4I TOOHiB*«5 0 lfc»«5SnTl»*. CI© 
<fc3fc»ffilMb*©*3 ^-tl^n©TF 

T©y-r h*«©*ffi£»&Kttirc**«fc3fcaiib 

T*5«-««J:V>. TFTl*J;C;TFT3aNft 
^MTFT, TFT2tJPft^«TFTT*5. 

[0041] fnisfisj2) 0 2(c*ms^j*^-r. s 
r. ie»a®**-r-&s« (^jx.«n-->^7 o 5 
9) 2 0 1 ±\zmmm 1 © (a) ~ (o mxm&m^ 
t, t««2 0 2. AVitfuzm^mfom® mtu* 

«Stta**iB(*:) 2 0 3. y-f HgftK2 0 4. 
3.-^7 Am OPS 2 0 0 0 A~ 1 urn) fc«t*y-f h* 
«2 0 5<ty-f Htt«©fltffik:£?LK©ftBS{b4ft (JP 



$3 0 0 0A~lMm. 0<JAtS5OOOA) 2 0 6« 
tfUfc. (0 2 (A) ) 

•E-LT. *SS0U <hH8H;:A'J-*'Si©J?£ 1 0 0 0~2 
5 0 0A©»«HMt*»2 0 7 £JB/£Lfc. (0 2 

(B) ) 

[0 0 4 2] t*ZtZZ.<D/V)*mfSHBM{tm2 0 7 &-? 

Ltz. *©», ft hnm& (2 0 5. 2 0 7) *J;tf 
y-f h#6»SI2 0 4S7X?tLT< 4r>Y*—\Z>!ffe 
ia^T««A*fe^/i^- teiSSPFMIMBtf 2 o 
8. 2 11, iSfifex^FM^im^ 2 0 9,2 1 0£^J&U 
7c. h*-X*»i 1 ~ 5 X 1 0 14 c m-2. iPji«ffi« 3 0 
~9 0kVtbfc. 3F«»tLTH«S«t>fc. (02 

(C) ) 

[0043] ±m\zmmti^m. 

y^A?©m mz.\t. 5 0 ~ 5 0 0 a©^ > 
12 1 2*xnv?m\z&-3x±mzwj$.lstz. z\<d& 
*. &JMR (CCTBf^>W 2 1 2«®JgJa^Mti 
i«2 0 8, 2 1 HCfB*LT»fi!ESnfc. (0 2 

(D) ) 

[0 0 4 4] fit, KrFl+->7-l/-tf- (jfcft 
2 4 8nm, /tMf2 0nsec) ^ISIT. K— 

¥>>?2nttm®j<D%;int£t>biz. &mm (cut 
tfgtts©a^*sjs$-a-. &Mmik*i (- 

©ffi*£2 13.21 4S»figLfc. 
U— tF-©X^Jl/^-^S« 200~400mJ/cm 
2 . £?£L<te250~300mJ/cm2 j&*aUST* 
ofc. Sfc. U— lf-J«|*»fcttS«*2 0 0~5 0 0 

ris it. 

[0 0 4 5] 75:*. *lliS0iJT«±!2©$P<, x*->v 

tttl^Si-e&fcl^. 7c7c*L, U— tf— £JHV>-SK*/c 
o Ttt/^PX«© U— * L ^ii^g U— tf 

«t o Tiga-r * z: h iz & -oxmm-t * «t -s frits**** 

[0 0 4 6] AJWI/- +f— tdPLT«. N d : Y AG 

i/— tf— (Qx-f y^A^x^s^a* l^) ©rt^ 

tf— <»-€-OJB2«BI&©ri*pr«3t. Kr 
F. XeCl. ArFf»l^y7-5ffiffln#l!« 

nftu— »f-**ttfflT?#-5>5*. &mm<n±ffifr*> V— tf 

-BH»S:Ui>3:5*'&K:H*«lBKR»anja:v»J:3>i 
K>Ma«>TWV»*^CttH4:A/t*raH?J«!tt«r». Sfc. U 

[0 0 4 7] Sfc. 7^— JUtt. Kttifi* 
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9iyt<DMK\Z <fc -5 y > 77 --)l\Z <fc <5 1> © T t> J; 
7>y7^-JI/€rfT5«-&tC«. ttfigftiS&iSftt 6 0 0 
~ 1 0 0 orgS Kite -5 ±5 1'. 6 0 0'C©«"&«## 
M, 1 0 0 0*C©»&ttRl 0&WO7>7 r |liit*ff5 
J^KT*. ifi^fti® (#J*.tfl.2 # m©#fl.>S§0 

[0 0 4 8] £©&, i&SMt*ifc£7>^x7<i:zK£S: 
5:2: 2 Tg"&LAcX-y^>y^TT iffi|©X-.y^> 

y< hfefius2 o 4t>n«R<bfii2 o 7±k 

*t, ^©Xy^yTHiS-pS*. — AJRaitWC' 
*^a'ft;5 1 ^>2 13.21 4ttIyf>^Sna;Hffl 
T*. 5a#$-&-SZ:<»:7&tT#^. (B2 (E) ) 

[0 0 4 9] St£(C, 0 2 (F) \zmt£.o\z. £ffifC 
WWie*»2 1 7£LT, CVDttfcJ:oTBfcfl:a*BI 
£JS£ 2 0 0 0 A~ 1 um. 0tJx.«, 3 0 0 0AjgJ5g 
U TFTODV— X/KW"f >tcn>^^ hzh— ^SrJg 
fi£L. 7;Rz^Affii-ti2 18, 2 19£200 
OA-lurn, #J;L«5 0 0 0 A©ff£KJBj£Lfc. * 

>T?» 9, 7;PSxr}A<h©^®©£j£tt 
OTS*O»-&J:0'bA»l?*aoif. «<Itt©J«^:i> 
**h**»snfc. d©7;USx<>A«IS2 1 

8. 2 i 9 Lmtmmm2 1 3. 2 1 aowhz/vj-v* 

&)]/£. LT. «AtfSEft^^>S»Jsac-rS4:<tO— Ji, 
fS«tt*|6]_hS-B-^Ct*tT^S. *mS0rai, Sib 
WfiBtfOS/— hftESttel 0~5 OQ/Dtftoft. - 
3*. Mft#!CTlffi<Ml<Btt 209. 210 T« 10-100 
kQ/Diao, £©18*. flftlM*tt!&«&<, 

[0050] *sugfiajT*tt. i&m.tfv^m.^imm 2 1 1 1 

-f N*fe^^2 0 4©Sgg|5 2 1 5£n£#ltfTO4tl£tt2 1 
0iftjSRTtS«*«2 1 1©«#2 1 6 * *B&-fti*: 
L«6, PB#(C^CD^g|5 2 1 5£&JRgft:4MHtt2 1 4 CD 
*8B£t*M&-HS-e-L«>fcll8*. 04 (A) ~ (D) 

[0 0 5 1] H2CSLfc¥S6HfiT. 1 ftOSfil 
fctt*©TFT*«MSLfc0!l£B5 (B) tC^T. £© 
^TIiTFTBTFTl~3ffl305:MLt. TFT 
1 *3 «fc If 2 tt K 7 -f A*- T F T £ L X C M O S it L 
fig. I^TBOA-^tLTlUfcfeO-U. 0 2 
©»«»<fc*2 0 7lCffiS-T*»fl;*5 0 5. 5 0 6© 
JS££2 0 0~ 1 0 0 OA, tflJAtf 5 0 0 A©j$(^fc© 



TFT3ttISmTFT<i:UTffl^e>tl-5 ; fo©-eS'9. P§ 
SKfl2Mj5 0 3 5:2 0 0 0 Atf < LT, t7t?h« 
I8£U U l/fc. TFT3C7-7/H 

u-r >*@©-^« i TOfflitti5 o 2 dga&sn 
nfncoTFTcy-f Hittt©*ffie3!fcfi£K:*!fflT§rs 

«fc3t»liUT*tttf«t^. ft*, TFTli5<fctfTF 
T3liNft^;HTFT, TFT2ttPft*MT 
FTT&S. 

[0052] *frtfi«fdT«'i'*>H— t>^©xe©a 

K7^>lWtI!t©IgSEUfca*, £©!l#£i£tCLT 
t>«tt». ^©*^(r«, -f^->BM#©ISK5 1 ^>K**± 
B*«EfllUT^*©T, IfiBkSSTrailtftofcattllF 
« (ft-vT'yT') 6&jt©±T3Mifl»*T»*. £ 

fc, ^^y^-\f.yif'mzv—^-m\z^-oX7~—)V 

UTA*S, 7-*>M*#J*LT. !f-«!©Bli*, * 

[0 0 5 3] C&ttffll 3 ] S3 fC#|t|S60iJ£7*-f . £ 
■f, SK (a-->^7 0 5 9) 3 0 1 ±fcSSifi« 1 © 

(A) ~ (C) fflli^ffl^T, T*lfti3 0 2, A 
«ISiltt*J»#**, 3 0 3. y 
■f M&RK3 0 4. Tfi^OAl 0P3 2 0 0 0 A~ 
1 Mm) fCct^y-f h«S3 0 5iy-f H««©«ffiK: 
#?LH © $kMt&it<&>> (JSS 6000 A) 306 

jfc. (0 3 (A) ) 

lt. uss^ji tmmiz^v^momz 1 o o o~2 

5 0 0AO«tt3 0 7SMLfc. (0 3 

(B) ) 

[0054] sac, grummwrnit® 3 0 6 

»cx->^>^LT, y-f HI&HUR3 0 4©— gB£BttJ-fc>: 
L*fc„ -toft. ^rfflfCji^ft^P. HAtf. * 5 0 
~5 0 0Ao^>i3 0 8*X/1y^iifC«fcoT^® 
{C^figLfc. (0 3 (C) ) 

f LT, K r Fl+y-7- ^— (M2 4 8 nm, 
/WXi2 0nsec) SrSSitLT, ^^><hfgt4«© 

a^^s^^ti-. mt^z >mm 3 0 9 . 3io^« 

Lfco Iz-tf-CI^M-f aii 2 0 0 ~ 4 0 0 m J 
/ c m2 . L<li2 5 0~3 0 0mJ/cm 2 ^jg 
^T-a&-pfc 0 Sfc, U--y-HRWBSKtt»«£2 0 0~ 
5 0 0XUCHDl(ftbT*< t. ^^©itfitlSrWlfM-r^ 

© mmz <t -5 ^ > -?7—— mz£ z> ©t & «k ti. 

[0 0 5 5] C©^. T&mtKmiiT >±-7 £fc}i%: 
5:2: 2TjB^LfcXy5 i >^«TT i)K©X-y^> 

(0<J^«. y-f h(gWS3 0 4^«ftI3 0 7 ±K 
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09. 3 1 0\3.X.y7-><f2tlt£^<D~e. 
o (0 3 (D) ) 

[0056] *r<D'&. y< h«aas*j:t;y-f h terns 

&m.m^mmm® (^mt?-?>m 

m 3 11. 3 14. A&tfPFlffifelfftt 312. 313 
*#J*L&. K-X*fi«l~5 X 1 Ol4cm"2. Jmjitt 
BEH3 0~9 0 kVtLfc. LTtt«*JBlr» 
fc. (S3 (E) ) 
[0 0 5 7] -?-L/T. fftfK r Fl+^-U- if- 
(jgft2 4 8 nm. ^(§2 On s e c) SrHBItL 

(3 0 5. 3 0 7) m^i:bTy< hffiiM3 0 4 

Jg3 0 4' *«a#Lfc. 

[0 0 5 8] -tLT, S3 (F) «fc -5 (C 

JBMIft»»3 1 5 tL-T. CVDfttioTtftiXR 

^f^6 0 0nmML, T FTCV-X / K U--Y >lC 

16.31 7£j£fi£L;fc= EdOlSlriot. TFT 
[0 0 5 9] 

>^i$«J:^l|Hl©U— If— 7=— JK RTA^CDffittft 
IgtCJ^T. iS^tTffittflltt (HRD) 
Z.£tfi?$1to £©Ifi©JBI8fl:tt«£tt£SS«>. TF 

t siig 7 -f >^©&jg?i £M^-r 3 o 3 . 

4©T, l4©ffi*lfcTFT75**§£>*l3„ 
[0 0 6 0] *58Wfc*t»Ttt«fcO»tt*lRl±* 

-ar^>fc*tc«, «to#<<oK— tr>y^»u— y— 

Jk RTA£:fc;i&oTfc<fc<. £-fLfe K-tf>^© 
IhIS-^U— !f-7--;k RTAOEIBcSllHlKIB^-r 
&fc©Ttt&^„ *IS«©TFTtt. ¥*#£8(lBlBtf 



[0 0 6 1] *^Bj(ci3l,iT. P^tttNSO^ 

7 * t- -r 7v h u * x mss ran x t f t t l tjb t » -s m 

05©TFT 3©&&1S 
$Mt4£lJi©JP£2rTFT 1 . TFT2 tf^Cil^iT^ 
*. 

[0ffi©fB¥&I&HJ!] 

[01) tJ:*TFTOfP«3&fe*^-r. 
[0 2] *SS0iJ2tC«t-5TFTCDf^^ffi^^-r. 
[0 3] sfcMmfc«fc*TFT©ft;«#ft£5S-r. 
[04] *^fcfelta*7-fey A— 

[05] *S£^lfe<t^2{rJ:oT#6nfcTFT© 

[06] fie*ffi{CJ:-5TFT(Df^K*fe$r^-r. 
[«F#©BMH] 

i o i 

1 0 2 TtfJgHtH <»{bS*) 
1 0 3 (*Sg,Ji^) 

1 0 4 £fU£ (ttfcg*) 

io4' y-r bmmm 

105 y-f hlS (7^3 = ^A) 

106 (7*M/yXh) 

i o 7 naftfttt (^unmtTJi^-'y 

A) 

i o 8 mmmtvo uvjvm&toTfrs.-v 

A) 

10 9 y-f hlfeig:Bi©iSg|$ 

110. 113 &mtt®.%sm® 

111. 112 SBE^t7iffi«ffi« (HRD) 
1 1 4 AM&Rfit «Mb&*) 
115. 116 ^SBB«I • «S (7^5-^A) 

1 1 7 ft&ft7fftftffitt&ffi&#CT*&tt>fitt 

©%# 
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